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1
ANTI-BACKDRIVE ACTUATOR ASSEMBLY

TECHNICAL FIELD

The present disclosure relates to an actuator assembly, and
more particularly to an actuator assembly that selectively
prevents backdrive of an output.

BACKGROUND

Actuators may be used to rotate an output shaft and the
output shaft may in turn displace or drive a device to change
position (including angular position). Backdrive may occur
wherein the output shaft is rotated unintentionally. In some
applications, backdrive is not acceptable and the position of
the device needs to be maintained. To prevent backdrive,
some devices have used clutches or brakes, but those things
add cost and complexity to the system.

SUMMARY

In at least some implementations, an actuator assembly
may include a drive, a gear set coupled with the drive, an
interface member coupled to the gear set, and an output
coupled to the interface member. In at least one position of
the interface member the gear set binds to prevent backdrive
of the output.

An actuator assembly in at least some implementations
includes a ring gear, a sun gear having an axis, and a planet
gear meshed with the sun gear and the ring gear and adapted
to rotation about an axis. A drive member may be offset from
the planet gear axis of rotation, and a carrier is provided on
which the planet gear is mounted. The planet gear rotates
relative to the carrier about the planet gear axis of rotation
and rotates with the carrier about an axis of the carrier. An
interface member may be engaged with the drive member
and moved by the drive member during at least a portion of
the movement of the drive member. And an output may be
coupled to the interface member to move with the interface
member. The drive member moves relative to the interface
member as the planet gear rotates and in at least one position
of the drive member relative to the interface member a
backdrive movement of the output is prevented.

Other embodiments can be derived from combinations of
the above and those from the embodiments shown in the
drawings and the descriptions that follow.

BRIEF DESCRIPTION OF THE DRAWINGS

The following detailed description of preferred imple-
mentations and best mode will be set forth with regard to the
accompanying drawings, in which:

FIG. 1 is a perspective view of an actuator assembly;

FIG. 2 is an exploded view of the actuator assembly of
FIG. 1,

FIG. 3 is a sectional view of the actuator assembly;

FIG. 4 is a perspective view of a planetary gear set, an
interface member and an output shaft of the actuator assem-
bly;

FIGS. 5-8 are plan views of the planetary gear set shown
in different positions; and

FIGS. 9 and 10 are example plan views showing engage-
ment of stops on a carrier with stop surfaces on a housing to
limit rotary positions of the actuator assembly.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Referring in more detail to the drawings, FIGS. 1-3
illustrate an actuator assembly 10 having an output which
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may be or include an output shaft 12 that is rotated to move
a device, and to selectively prevent the device from back-
driving the actuator assembly. The term “backdrive” is
intended to mean that the device rotates the actuator assem-
bly, in other words, the output drives the input rather than the
other way around. The device driven by the actuator assem-
bly 10 may include a cam, gear or something else, and the
movement may be continual in the forward direction, for-
ward and reverse or in discrete segments of movement
back-and-forth in forward and reverse between two or more
positions, as desired. The actuator assembly 10 may be used
with a wide range of devices with one example being a gear
selector for an automotive transmission where rotation of the
assembly causes rotation of a gear selector to change the
selected and engaged transmission gear (e.g. among park,
neutral, reverse and drive gears). In this example, where a
backdrive rotation might result in an unwanted gear change,
backdrive should be prevented. Another example where the
actuator assembly may be used is for a device that facilitates
switching between two wheel and four wheel drive gears.

The actuator assembly 10 includes a housing 14, a main
drive 16, a gear set 18 driven by the main drive 16 and the
output shaft 12. The housing 14 may contain all or most of
the other components of the actuator assembly 10 to provide
a compact, self-contained assembly, if desired. In the imple-
mentation shown, the housing 14 includes a generally cylin-
drical body 20 having ends 22 and 24, and an interior
support 26 to facilitate locating and mounting various com-
ponents in the housing 14, as will be described in greater
detail below.

The main drive 16 may be provided within the housing 14
and include any device capable of driving for rotation the
gear set 18. In the implementation shown, the main drive 16
includes an electric motor 28 that rotates a drive shaft 30
about a main axis 31 (FIGS. 3, 5-8) of the assembly. The
motor 28 is located on one side of the housing support 26,
and at least some of the gears of the gear set 18 are located
on the opposite side of the support 26. In the implementation
shown, all of the gears are on the opposite side of the support
26 as the motor 28 and the drive shaft 30 extends through an
opening 32 of the support 26 to engage and drive at least one
of the gears. The motor 28 may rotate the drive shaft 30 in
one or both directions (clockwise, counter-clockwise), as
desired.

The gear set 18 operably couples the motor 28 to the
output shaft 12, so that rotation of the drive shaft 30 by the
motor 28 causes rotation of the output shaft 12. In the
implementation shown, the gear set 18 includes a planetary
gear set 18. The planetary gear set 18 includes a ring gear 34,
a sun gear 36, a carrier 38 and one or more planet gears 40
carried by the carrier 38. The planetary gear set 18 may be
coupled between the drive shaft 30 and output shaft 12 in
several configurations. The configuration shown and
described in detail herein provides the ring gear 34 fixed
against rotation and the sun gear 36 directly driven by the
drive shaft 30. The sun gear 36 or carrier 38 could also be
held or fixed against rotation with other modifications as
may be appreciated from this disclosure.

In at least some implementations, the ring gear 34 is
annular, has a central axis aligned with the main axis 31 of
the assembly and includes radially inwardly facing teeth 42
that circumscribe an opening 44. To hold the ring gear 34
against rotation, the ring gear 34 includes a tab 46 that abuts
one or more surfaces in the housing 14. As shown, the tab
46 extends outwardly from the ring gear 34 and is received
in a complementary pocket 48 in the support 26. In alter-
native embodiments, more than one tab 46 and pocket 48
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may be provided, or different structures may be provided to
hold the ring gear 34 against rotation. By way of one
non-limiting example, the ring gear could be formed as part
of the housing rather than as a separate component.

In at least some implementations, the sun gear 36 is
coaxially aligned with and received within and the ring gear
34. The sun gear 36 may include outwardly facing teeth 50
and a drive shaft receiving opening 52 that that permits the
sun gear 36 to be driven for rotation by the drive shaft 30
about the axis 31. The sun gear 36 could be coupled to and
driven by the drive shaft 30 in any suitable arrangement and
may have any desired number of teeth 50.

The carrier 38 as shown is located generally between the
ring gear 34 and the support 26 within the housing 14. In the
implementation shown, the carrier 38 at least partially
overlaps the ring gear 34 and includes an axle 54 for each of
the planet gears 40. The axles 54 extend axially from the
carrier 38, away from the support 26 and into the ring gear
opening 44, spaced radially from the ring gear teeth 42. The
carrier 38 may also carry one or more stops 56 adapted to
engage an adjacent surface (e.g. of the housing 14) to limit
rotation of the carrier 38 about axis 31 and relative to the
housing 14. In the example shown, the carrier 38 includes a
pair of stops 56, and the support 26 includes one or more
stop surfaces 58 arranged to engage the stops 56 to limit
rotation of the carrier 38 in both directions. That is, the
carrier 38 is permitted to rotate in both directions a limited
amount, until a stop 56 engages a stop surface 58. This
provides discrete positions of the actuator assembly 10
which may help to control rotation of the device driven by
the actuator assembly 10, and/or ensure defined positions for
the device.

One or more planet gears 40 may be mounted on axles 54
of'the carrier 38, and in the implementation shown, there are
three axles 54 and three planet gears 40. Each planet gear 40
may include outwardly extending teeth 60 adapted to engage
both the ring gear teeth 42 and the sun gear teeth 50. The
axles 54 may be equally radially spaced from the axis of
rotation of the ring and sun gears 34, 36, and the planet gears
40 may all be of the same size and are equally spaced apart
circumferentially. Each planet gear 40 may rotate about an
axis 61 defined by its respective axle 54 and the planet gears
40 may also rotate with the carrier 38 about its axis, which
may be aligned with the axis of the ring and sun gears 34,
36.

At least one and up to each planet gear 40 is coupled with
or carries a drive member 62. The drive member 62 is not
coaxial with the planet gear 40 and is instead eccentrically
mounted on or otherwise coupled to the planet gear 40. In
the implementation shown, each planet gear 40 includes a
pin that defines the drive member 62. The pins may extend
axially outwardly from the planet gears 40 toward the output
shaft 12 and are adapted to engage an interface member 66
that is coupled to the output shaft 12. In the implementation
shown, the planet gears 40 include a flat and circular body
68 from which the drive member 62 extends axially off one
side and the teeth 60 extend off the other side. Of course, the
planet gear 40 may have any desired construction and
arrangement.

The interface member 66 may be any member that is
driven for rotation by engagement with the drive members
62 and is coupled to the output shaft 12 to move the output
shaft 12. In the implementation shown, the interface member
66 is fixed to the output shaft 12 and is a generally flat disc
with slots 70, each of which receives a drive member 62. The
interface member 66 may rotate about an axis that is aligned
with the axis 31 of the ring and sun gears 34, 36 and the slots
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70 may extend radially relative to that axis and be angularly
spaced apart to align with the planet gears 40. The slots 70
may extend from a location between the axis of rotation 31
of the interface member 66 and the axis of rotation 61 of the
corresponding planet gear 40 (e.g. the planet gear 40 that
carries the drive member 62 received within that slot 70) to
a location beyond the pitch radius of that planet gear 40.
Instead of or in addition to the stops 56 on the carrier 38, one
or more stops may be provided on the interface member 66
to limit rotation in one or both directions. In use, in at least
certain implementations, the drive member 62 moves within
the slot 70 between a first position between the axis of
rotation 31 of the interface member 66 and the axis of
rotation 61 of the corresponding planet gear 40 and a second
position beyond or outboard of the pitch radius of the planet
gear, as will be described in more detail below.

The output shaft 12 may be any component(s) arranged to
be driven by the gear set 18 and interface member 66 and to
be coupled to a device to drive the device. In the imple-
mentation shown, the output shaft 12 is cylindrical and fixed
to the interface member 66 at one end, and coaxial with the
interface member 66, carrier 38, sun gear 36 and ring gear
34. The opposite end of the output shaft 12 may extend out
of the housing 14 or be otherwise accessible for coupling to
the device to be driven by the actuator assembly 10.

In use of the actuator assembly 10 as illustrated, the motor
28 rotates the drive shaft 30 which rotates the sun gear 36.
Rotation of the sun gear 36 causes rotation of the planet
gears 40. Because the ring gear 34 is fixed against rotation,
rotation of the planet gears 40 causes rotation of the carrier
38. Rotation of the planet gears 40 also moves the drive
members 62 within the slots 70 and relative to the interface
member 66. The combined rotation of the planet gears 40
about their axes 61 and the carrier 38 about its axis 31 causes
the drive members 62 to engage the interface member 66
within the slots 70 and rotate the interface member 66. The
drive members 62 and slots 70 are arranged so that the drive
members 62 work together to rotate the interface member 66
and the gears and interface member 66 do not bind or
interfere with each other in normal operation. In one form,
the drive members 62 are maintained equidistant from the
axis 31.

The output shaft 12 and the interface member 66 may
rotate as much as desired, or until a stop 56 engages a stop
surface 58 (if stops and stop surfaces are provided). FIGS.
9 and 10 illustrate the stops 56 hitting opposite stop surfaces
58 in the housing, limiting rotation in each direction. The
output shaft 12 and the interface member 66 may also rotate
in the opposite direction, and may do so as much as desired
or until a stop 56 engages a stop surface 58 (if provided).
The output shaft 12, interface member 66, carrier 38 and sun
gear 36 all rotate in the same direction while the planet gears
40 rotate about their axes 61 in the opposite direction.

As noted above, during rotation of the interface member
66, the drive members 62 move radially within the slots 70.
As shown in FIGS. 5 and 6, the drive members 62 may move
from a first position at or near a radially inner end of the slots
70 (FIG. 5) to a second position at or near a radially outer
end of the slots 70 (FIG. 6). In the first position, each drive
member 62 is located between the axis of rotation 31 of the
interface member 66 and the axis of rotation 61 of its
corresponding planet gear 40. In the second position, each
drive member 62 is located further radially away from the
axis of rotation 31 of the interface member 66 and radially
outwardly of the pitch radius of its corresponding planet
gear 40. When the planet gears 40 have less teeth than the
sun gear 36, the planet gears 40 may rotate more than once



US 9,447,845 B2

5

about their axles 54 for each revolution of the sun gear 36.
Therefore, when that is true, the drive members 62 may
travel back-and-forth multiple times between the first and
second positions as the gears rotate. It may be considered
that the drive members 62 move one stroke for each revo-
Iution of the planet gears 40, in which case the drive
members 62 move more than one stroke for each revolution
of the sun gear 36. Of course, the sun gear need not rotate
once. The sun gear can rotate less than once or more than
once, and the sun gear may have the same as, fewer than or
more teeth than the planet gears, as desired.

In at least some positions of the drive members 62 within
their slots 70, rotation of the output shaft 12, in either
direction, that would cause rotation of the gear set 18 (e.g.
backdrive) is prevented. In implementations where the out-
put is not rotated but is otherwise moved, or is both rotated
and otherwise moved, the backdrive movement and/or rota-
tion may be prevented. This may be desirable to ensure that
the device driven by the actuator assembly 10 is not unin-
tentionally moved out of a desired position during normal
use, or during a loss of power, and this may hold the device
in a particular position. In this example, backdrive is pre-
vented when the area of engagement 72 of the drive mem-
bers 62 with the interface member 66 is at a distance from
the axis 31 that is equal to or greater than the sun gear pitch
radius ('SR’ in FIG. 5) plus the planet gear pitch diameter
('PD' in FIG. 5). Stated differently, backdrive is prevented
when the area of engagement 72 of the drive member 62 is
at or outside of the pitch radius of the ring gear 34, where
“outside” means at a distance from the axis 31 that is greater
than the ring gear pitch radius. The area of engagement 72
of the drive members 62 with the interface member 66 may
be a point or larger surface area and is shown on both sides
of the pins because the gears may rotate in both clockwise
and counterclockwise directions, references to the area of
engagement being at or outside of a radius may be taken to
mean, in at least some implementations, that the center of the
area of engagement 72 is at such location or distance. In
FIGS. 4 and 6, the area of engagement 72 of the drive
members 62 is at a distance from the axis 31 that is greater
than the sun gear pitch radius SR plus the planet gear pitch
diameter PD, and in FIG. 8 the area of engagement 72 of the
drive members 62 is at a distance from the axis 31 that is
about equal to (or slightly greater than) the sun gear pitch
radius SR plus the planet gear pitch diameter PD. Backdrive
is prevented in this situation because the torque generated by
the output shaft 12 on the planet gears 40 (via the interface
member 66 and drive members 62) is in the opposite
direction as the planet gear 40 rotation that would be caused
by the backdrive rotation of the output shaft 12. These
opposing forces lock the assembly and prevent the backdrive
rotation.

Conversely, when the area of engagement 72 of the drive
members 62 is at a distance from the axis 31 that is less than
the sun gear pitch radius SR plus the planet gear pitch
diameter PD, such as shown in FIG. 5, the torque generated
by the output shaft 12, during backdrive rotation of the
output shaft 12, is in the same direction as the planet gear 40
rotation. The forces are not opposed in this instance, and
backdrive rotation is permitted. Because the area of engage-
ment 72 of the drive members 62 may be in position to
prevent backdrive several times during rotation of the
assembly, due to the gear ratio of the sun gear 36 and planet
gears 40, there are several angular positions of the actuator
assembly 10 where backdrive may be prevented, and like-
wise, several angular positions where backdrive may be
permitted. Further, to prevent backdrive, the area of engage-

10

15

20

25

30

35

40

45

50

55

60

65

6

ment 72 of the drive members 62 need not be aligned with
a line or plane extending through both the axes 31 and 61,
so long as the area of engagement 72 is at a distance equal
to or greater than the specified distance, backdrive will be
prevented. One example of this is shown in FIG. 8.

In an arrangement where the sun gear 36 is held against
rotation and the ring gear 34 is permitted to rotate, a different
position of the drive members 62 will prevent backdrive
rotation of the output shaft 12. In this arrangement, back-
drive rotation of the output shaft 12 will be prevented when
the areas of engagement 72 of the drive members 62 are
between the axis 31 and the sun gear pitch radius SR, or
spaced from the axis a distance equal to the sun gear pitch
radius SR and not outside of (e.g. still overlapping) the sun
gear.

In both instances (when the ring gear is held against
rotation and when the sun gear is held against rotation), it
should be recognized that, due to friction and other forces
tending to resist rotation of the gears (e.g. the motor provides
at least some force that resists rotation) the backdrive
rotation of the output shaft 12 may be prevented under the
forces encountered in use when the drive members 62 are
spaced from the positions indicated for backdrive preven-
tion. That is, the forces tending to backdrive rotate the output
shaft 12 may be effectively offset even when the drive
members 62 are not in the stated positions. For example, the
forces tending to backdrive rotate the output shaft 12 when
the ring gear is held against rotation may be insufficient to
actually rotate the output shaft even when the area of
engagement 72 of the drive member 62 is outside of the sun
gear pitch radius SR relative to the axis 31. Accordingly, this
disclosure should be interpreted broadly enough to include
any position where such backdrive rotation of the output
shaft is prevented in the manner described herein (e.g. an
orientation of the gears and drive members 62 relative to the
interface member that is sufficient to prevent backdrive
rotation in a given implementation).

Further, the eccentricity of the drive members 62 on the
planet gears 40 may be varied. In general, less eccentricity
effectively provides a lower torque force to prevent back-
drive, and more eccentricity provides more torque force to
better prevent backdrive. Engagement of the stops 56 and
stop surfaces 58 may coincide with an angular position of
the actuator assembly 10 that prevents backdrive, if desired.
Although, as noted above, the backdrive prevention is not
dependent upon engagement of the stops 56 and stop sur-
faces 58. A rotation sensor may be employed on any rotating
portion of the assembly 10 to enable a controller to deter-
mine the angular position of one or more parts of the
assembly (e.g. the output shaft 12). As shown diagrammati-
cally in FIG. 3, a sensor 80 may be carried by the housing
14 and responsive to the angular position of the output shaft
12. Any suitable sensor may be used, and one example is a
hall effect sensor where the output shaft 12 includes a
magnet 82 that is rotated relative to the sensor.

Accordingly, the actuator assembly 10 provides con-
trolled drive of an output (rotation of an output shaft 12 in
at least some implementations) and can selectively prevent
backdrive of the output. When the assembly is used in a
vehicle transmission gear shifter application, the anti-back-
drive feature may be desirable to hold the vehicle transmis-
sion in a particular gear as long as desired, and potentially
even during a loss of power to the main drive 16 of the
actuator assembly 10. Some systems utilize a worm gear
drive to counter backdrive forces. But the worm gear is
mounted perpendicular to the output shaft axis and the
system occupies a relatively large space. Here, the sun,
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planets and ring gear 34 may be coplanar, with the carrier 38
and interface member 66 outside of that plane, providing a
compact assembly that requires less space and may conve-
niently be contained in a housing with the motor.

While the forms of the invention herein disclosed consti-
tute presently preferred embodiments, many others are pos-
sible. It is not intended herein to mention all the possible
equivalent forms or ramifications of the invention. It is
understood that the terms used herein are merely descriptive,
rather than limiting, and that various changes may be made
without departing from the spirit or scope of the invention.
For example, there may be other planetary gear configura-
tions that would require modifications to achieve the same
functions and which will be readily understood by persons
of ordinary skill in the art in view of this disclosure. Other
gear sets may be included to, for example, adjust speed
and/or torque as desired. For example without limitation,
there can be more than one planetary gear stage to, for
example, increase output torque and in such cases the drive
members can be on the final stage of planetary gears.
Relative location or orientation terms like upper, lower, side,
top, bottom, left, right or the like are directed to the
orientation of components in the drawings and are not
intended to limit the invention unless expressly noted as
such a limitation. It is contemplated that the components
may be oriented and arranged in other ways.

The invention claimed is:

1. An actuator assembly, comprising:

a ring gear;

a sun gear having an axis;

a planet gear meshed with the sun gear and the ring gear
and configured to rotate about an axis of the planet
gear;

a drive member offset from the planet gear axis of
rotation;

a carrier on which the planet gear is mounted to rotate
about the planet gear axis of rotation and to rotate with
the carrier about an axis of the carrier;

an interface member engaged with the drive member and
moved by the drive member during at least a portion of
the movement of the drive member; and

an output coupled to the interface member to move with
the interface member, wherein the drive member moves
relative to the interface member as the planet gear
rotates and in at least one position of the drive member
relative to the interface member a backdrive movement
of the output is prevented.

2. The actuator assembly of claim 1 wherein the interface
member is engageable with the drive member at an area of
engagement of the drive member and when the area of
engagement of the drive member is located the same dis-
tance as or further away from the axis of the sun gear as the
sun gear pitch radius plus the planet gear pitch diameter,
then backdrive movement of the output is prevented.

3. The actuator assembly of claim 2 wherein the drive
member is a pin carried by the planet gear and the interface
member includes a slot that receives at least a portion of the
pin, and rotation of the planet gear moves the pin within the
slot and also engages the pin and interface member to rotate
the interface member.

4. The actuator assembly of claim 3 wherein the slot
extends radially relative to an axis of rotation of the interface
member and the slot extends to a location outboard of the
pitch radius of the planet gear.

5. The actuator assembly of claim 1 wherein the interface
member is engageable with the drive member at an area of
engagement of the drive member and when the area of

20

25

30

35

40

45

60

8

engagement of the drive member is located closer to the axis
of'the sun gear than the sun gear pitch radius plus the planet
gear pitch diameter, then backdrive movement of the output
is permitted.

6. The actuator assembly of claim 1 wherein the interface
member is rotated about an axis that is coaxial with the axis
of the sun gear.

7. The actuator assembly of claim 6 wherein the output is
rotated about an axis as the interface member rotates, and the
axis of rotation of the output shaft is coaxial with the axis of
rotation of the interface member.

8. The actuator assembly of claim 1 wherein multiple
planet gears are provided each equally spaced from the axis
of rotation of the carrier.

9. The actuator assembly of claim 1 which also comprises
a main drive coupled to the sun gear to rotate the sun gear
about an axis and wherein the ring gear is fixed against
rotation so that the carrier rotates relative to the ring gear.

10. The actuator assembly of claim 1 wherein the inter-
face member is engageable with the drive member at an area
of engagement of the drive member and the area of engage-
ment of the drive member is located at a distance relative to
the axis of the sun gear that is less than the sun gear pitch
radius plus the planet gear pitch diameter and backdrive
movement of the output is prevented under forces experi-
enced in use of the actuator assembly.

11. The actuator assembly of claim 1 wherein the sun gear
is held against rotation and the interface member is engage-
able with the drive member at an area of engagement of the
drive member, and when the area of engagement of the drive
member is located the same distance as or closer to the axis
of rotation of the carrier as the sun gear pitch radius, then
backdrive movement of the output is prevented.

12. The actuator assembly of claim 1 which also includes
a position sensor operable to determine at least one position
of at least one of the gears, carrier, interface member or
output.

13. An actuator assembly, comprising:

a drive;

a gear set coupled with the drive including at least two

gears;

a drive member moved by at least one gear of the gear set;

an interface member coupled to the gear set and engaged

by the drive member so that the interface member
rotates in response to rotation of said at least one gear;
and

an output coupled to the interface member wherein in at

least one position of the interface member the gear set
binds to prevent rotation of said at least one gear and
the interface member which prevents backdrive rota-
tion of the output and in at least one position of the
interface member backdrive of the output is permitted.

14. The actuator assembly of claim 13 wherein the drive
member is moved relative to the interface member during
rotation of the interface member, and wherein in at least one
position of the drive member relative to the interface mem-
ber backdrive of the output is prevented and in at least one
position of the drive member relative to the interface mem-
ber backdrive of the output is permitted.

15. The actuator assembly of claim 14 wherein the drive
member is eccentrically carried by a gear of the gear set.

16. An actuator assembly, comprising:

a drive;

a gear set coupled with the drive;

an interface member coupled to the gear set; and

an output coupled to the interface member wherein in at

least one position of the interface member the gear set
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binds to prevent backdrive of the output, wherein the
gear set includes a planetary gear set having a ring gear,
a sun gear, a carrier and a planet gear carried by the
carrier to rotate relative to the carrier about an axis and
with the carrier about an axis of the carrier, and wherein
the actuator assembly also includes a drive member
carried by the planet gear offset from the axis of
rotation of the planet gear.

17. The actuator assembly of claim 16 wherein the sun
gear is coupled to the drive and the ring gear is fixed against
rotation.

18. The actuator assembly of claim 16 wherein the
interface member is engageable with the drive member at an
area of engagement of the drive member when the area of
engagement of the drive member is located the same dis-
tance as or further away from the axis of the sun gear as the
sun gear pitch radius plus the planet gear pitch diameter, and
in this position backdrive of the output is prevented.

19. The actuator assembly of claim 16 wherein the
interface member is engageable with the drive member at an
area of engagement of the drive member when the area of
engagement of the drive member is located closer to the axis
of the sun gear than the sun gear pitch radius plus the planet
gear pitch diameter, and in this position backdrive of the
output is permitted.

20. The actuator assembly of claim 16 wherein the sun
gear is held against rotation and the interface member is
engageable with the drive member at an area of engagement
of the drive member, and when the area of engagement of
the drive member is located the same distance as or closer
to the axis of rotation of the carrier as the sun gear pitch
radius, then backdrive of the output is prevented.
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